DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE CIVIL ENGINEERING SUPPORT AGENCY

‘5 APR 1991

MEMCORANDUM FOR SEE DI STR BUTI ON

FROM Hg AFCESA/ EN _
139 Barnes Drive, Suite 1
Tyndal | AFB FL 322403-5319

SUBJECT:  Engineering Technical Letter (ETL) 94-01: Standard
Airfield Pavenent Marking Schemes
| NFORMATI ON - MEMORANDU

1. PURPOSE. This ETL provides |ayout and dimensional criteria
for airfield pavenent narkings and expedient airfield markings.

2. APPLICATION. This ETL applies to all USAF activities
except those operating at nunicipal airports or jointly used.
airfields. In these Cases, use Federal Aviation Admnistration

éFAA) criteria described in FAA Advisory Grcular 150/5340-1,
t andards for Airport Markings.

2.1. Authority. AFPD 32-10, Air Force Installations and
Facilities, and AFl 32-1042, Standards for Marking Airfields.

2.2. FEffective Date. Inmediately.

2.3. Utimate Recipients. Arfield pavenent marking designers
for the US Air Force and the US Arny.

2.4. Coordination. The marking schenes reflected within this
ETL have been coordinated with the civil engineer and flying
operations functional staff within the USAF's Myjor Commands
(MAJCcOMs), and the Air Force Flight Standards Agency's
Instrunent Flight Center and Air Traffic Services Center. They
were also coordinated with the U'S. Coordinating Menber for
International Standardization.

3. REFERENCED PUBLI CATI ONS.
a. AFl 32-1042, Standards for Airfield Marking gives the
specific requirements for marking USAF runways and taxiways.

Approved for Public Release: Distribution Is Unlimted.
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It also namesthe material specifications that can be used to
obtain environmental |y acceptable products for marking airfield
paverments, and indicates who nust acconplish the various tasks
associated with this responsibility.

_ b ARl 32-1044, Visual Ar I\javigation Systens gives
information on lighted signs required for runway, taxiway and
instrument hold positions, and aircraft arresting system.
|ocations. (Use AFR 88-14, Visual Air Navigation Facilities,
as an interim source docunent.)

~Cc.  ARJMAN 32-1013, Airfield and Heliport Planning and
Design Criteria, describes an airfield s imaginary surfaces,
defini ngl the protected airspace surrounding the airfield. — (Use
AFR 86-14, Airfield and Heliport Planning Criteria, as an
interim source document.)

Federal Aviation Admnistration (FAA) Advisory G rcular
(AC) 70/7460-1, QObstruction Marking and Lighting.

e. FAA AC150/5340-1, Standards for Airport Markings.

f. USAF Technical Oder (TO 36-1-3, Painting, Marking,
and Lighting Requirenments for USAF Vehicles.

4, DEFINITIONS. Not applicable.
5. SPECIFIC REQUI REMENTS. See Attachnment 3.
PO NT OF CONTACT. M Mchael D. Ates, HQ AFCESA/ DMPS, DSN

6.
523-6351.

EDWARD E WILSON, PE o
Aciing Direcinr, Systems Enginsering

Attachments: _ _

1. Distribution List
2. ETL I ndex _

3. Technical Details
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ETL 94-01, Technical Details for Standard Airfield Mrking
Schenes

1.  General Information.

1.1. Purpose. This Engineering Technical Letter (ETL) gives

| ayout and dinmensional criteria needed to accomplish airfield
avenent markings. Suggestions for inproving this ETL shoul d
e sent directly to HQ AFCESA/DVPS with information copies to
HQ AFCESA/ EN, i—é AFSA/ SEF, and AFFSA/ XA /XVR  MAJCOMB

i npl enenting tonedown markings, as described within NATO STANAG
3111 and ASCC Air Standard 65/31, should use the source
docunents for guidance.

l:1”2 Materials. The basic material applications are described
el ow.

1.2.1. Permanent Markings. Use paint and retroreflective
glass beads to apply runway nmarkings. Use paint or preformed
materials such as retroreflective narki n% tape, or _
thernoplastic and retroreflective glass beads to apply. taxiway
or helipad markings. Secondary taxiway and apron narkings and
overrun chevrons need not be reflectorized.

1.2.2. Temporary Markings: Mk paved or unpaved surfaces
with lime and water solutions (whitewash) or preformed marking
tape. Do not use preformed marking tape on runways.
Exception: You mayuse tape to mark a tenporarily displaced
threshfotld If the area marked with tape will not be traversed by
aircraft.

1.2.2.1. \Were white markings do not provide the required
contrast, such as for snow covered surfaces, a colored dye,
sucg as sea-nmarker dye (yellowgreen or vyelloworange), nust be
used.

1.2.2.2. Barricades or portable edge narkers can be used
instead of pavement markings during construction, or for
expedient airfield marking. Use frangible markers designed and
constructed of materials which will collapse if struck Dby an
aircraft. They must be colored to present a sharp contrast
with the surrounding terrain,.

1.3. Application Rates. The best application rate for paints
and prefornmed materials is varlable.de,oendl ng on the intended
purpose of the marking and the physical properties of the
material. Sonecomon applications are addressed bel ow

1,3.1. Paint. Apply paint at 0.305 to 0.356 mm (12 to 14
mls) wet filmthickness for a desired dry film thickness of
approximately 0.203 mm (eight mils). Thi's is the thickness
needed to properly bind retroreflective beads in the paint. At
this rate, coverage will be approximtely 2.970 niper liter
(121 square feet per gallon)..
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1.3.1.1. Provide tenporary nmarking on new pavement at _an
application rate of 0.102 to 0.152 nm (4 to 6 mls). This
application rate will produce a marking of sufficjent

prom nence to allow operations. Touch up the marking in the
event of bleeding, and remark the pavenment at the nornal
application rate after the pavement is 30 days old.

1.3.2. Thermoplastics and preformed reflective tape wll be
applied in accordance with the manufacturer's instructions.

1.3.3. Retroreflective nedia (glass beads) wll be applied at
approximately 3.6 to 3.9 kg per 11.24 ni(eight to nine pounds
per gallon of paint, or 12I square feet) of ‘marked surface area

1.3.4.  Painted markings should not be allowed to build u?_
beyond approximately 1.02 nm (40 mls) total thickness. hi s
wi [l occur after about five nmarking cycles unless surface
abrasion (such as can be caused by snow removal equi prent)
reduces this build up. Over-painting will eventually cause the
marking to crack and peel

1.3.5. Ensure no excessive buildup of ﬁaint occurs within 61
meters (200 feet) on either side of the aircraft arresting
syftep]qendant. This is necessary to mnimze hook-skip
potenti al .

1.4, Metric Dinension Conversions. Al dinensions in this ETL
are based on standards devel oped using the inch-pound system of
measurement.  Therefore, the dinmensions provided in the  |ayout
schenmes were calculated using the "soft" conversion method
defined by the Metric Quide tor Federal Construction, First
Edition, published by the National Institute of Building
Sciences, Washington DC.  Since use of the "soft" netric units
HHY be awkward within a contract specification, you_mayround
all dinensions using the "hard" conversion nethod. To do this,
round the netric dinmension to the same nunber of digits as
there were in the |nch-§ound di mension. For exanple, 72 feet X
0.3048 = 21.954 m or 22 m

2. Runway MarKkings.

2.1. There are three patterns for marking. runways: basic,
nonpreci sion instrunent approach, and precision ‘i nstrunent
approach. These are shown in figure 2.1

2.2. Runway Centerline. Runway centerlines are marked with a
series of uniformy spaced longitudinal stripes. They are 914
mm (3 feet) wide on non-precision instrument approach and
precision instrument approach runways and at |east 457 mm (1.5
feet) wide for basic runways. Begi'n layout of centerline
markings 12.192 m (40 feet) inward from the runway nunerals,
and continue to the mdpoint of the runway. Figure 2.2 gives
the layout detail for centerline markings.
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2.2.1. The 9 Sep 77 edition of AFR 88-16 pronul gated threshol d
and designation markings which were longer than the current
standard.” Changing these markings to neet the new standard

di mensions creates a gap 36.576 (120 feet) long between the new
designation marking and the first existing centerline stripe.

To fill this gap, you na% mark an additional centerline stripe
12.192 m (40 feet) long between the designation marking and the
first centerline stripe. In cases of parallel runways™where a

letter is added to the designation marking, the addlflona
centerline stripe nust be 21.336 m (70 feet) |ong. h-erther
case the additional stripe is placed equidistant™ between the
designation marking and the first existing centerline stripe.

In this way, changes to the centerline stfipe |ayout schene may
be deferred pending a new overlay or reconstruction project.

3. Threshold Marking. The threshold is the beginning of the
strength pavenent. Thresholds are narked with a group of
tudi nal stripes sgaced symmetrical ly about the runway
rline. Figure 2.2 gives the layout” detail for thresholds.

|

e

1. Displaced Thresholds. Mark displaced thresholds by
03|t|on|n%)the standard threshold marking at the new _

S | ace a transverse stripe on the pavement preceding
threshold. Extend the transverse stripe from edge stripe
dgezs§r|pe. The dinmensions and |ayout details are shown in

re 2.3.

2.3.2. There are four different schenes which nmay be used to

mark the pavement in the displaced area. Select a scheme from

%Hose shown in figure 2.4 which will suit the intended use of
e area.

1"

2.4. Runway Designation. Designation markings indicate the
magnetic azinuth of _the runway centerline to the nearest 10
degree increnent. The designation consists of two nunbers, or
in the case of parallel runways, two nunbers and a letter

2.4.1. MNunbers are formed with 762 mm (2.5,feet) wde vertica
stripes and 1,524 nm (5 feet) wde horizontal stripes. _
single-digit nunbers are preceded by a zero. Lateral spacing
between the nunbers is 3,480 mm (10 feet) except for the
numbers "10" and "Il." Spacing between nunerals for these
runway designations are 2,286 mm (7.5 feet) and 3,810 nm (12.5
fegt& 5respect|ve|y. Typical layout is shown in figures 2.2
and 2.5.

2.4.2. For parallel runways, mark "L," "R™ or "C' to
represent left, right, or ‘center runway (viewed from the
approach) between the threshold (or threshold nmarking) and the
designation narking. The longitudinal spacing between the
threshold (or threshold marking) and the letter is 12“192_n1f40
feet). Letters are 9.144 m (30 feet) long. The longitudina
spacing between the letter and the nunber is 12.192 m (40

feet). ~ Letters are formed with 762 nm (2.5 feet)
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wide vertical stripes and 1,524 mm (5 feet) w de horizonta
stripes. Dinensions are given in figure 2.5

2.5. Edge Stripes. Edge stripes nust be marked on precision
approach runways. Also mark them on runways where there is a
| ack of contrast between runway edges and shoul ders or
surrounding terrain.

2.5.1. The markings w |l consist of two continuous stripes

pl aced symetri cal % about the runway centerline. These
stripes begin 12.192 m (40 feet} inward from the threshold
marking and continue to within 12.192 m (40 feet) of the
threshold marking on the opposite end of the runway. \Were a
di splaced threshold exists, termnate the side stripe at the
transverse threshold mark (with exception to tenporary

di spl aced threshold narkings) and resume 914 nm (3 feet) from
the repositioned standard threshold markings. The outer edge
of the stripes may be positioned up to 914 mm (3 feet) inboard
fromthe runway edge, but maintain a mninum separation of
42.672 m (140 feet) between the inner edges of the stripes on
45.720 m (150 feet) wide runways. The naxi num separation
between the inner edges of the stripes is 59.131 m (194 feet)
on 60.960 m (200 feef) wide runways. Figure 2.2 shows the
detail for edge stripes.

2.6. Touchdown Zone. These markings consist of pairs of

| ongi tudinal stripes placed symetrically about centerline.

Three strlPes are provided inthe first two pairs, two stripes
in the next two pairs, and single stripes in the last two

pairs. Lateral distance between each pair of |ongitudina
stripes neasured at their inner edges Is a constant 21.946 m
72 feet). Were any pair of markings fall wthin 304.800 m
1,000 feet) of the runway mdpoint, omt them Layout and
imensions are given in figure 2.6.

2.6.1. Fixed Distance Markings. Provide fixed distance

mar kings on runways used by jet aircraft which are 45.720 m
élSO_feet) or wider and 1,219.200 m (4,000 feet) or |onger
ubstitute them in place of the second pair of touchdown zone

gagklngs. The layout plan and dinensions are given in figure

2.7. Arcraft Arresting SYstem Warning Markings. Mark .
aircraft arrest|n% system [ocations on the runway with a series
of discs |ocated beneath the pendant. Were touchdown zone and
di sc markings coincide, the touchdown zone marking is
interrupted at that location for a mninum distance of 305 nm
(1 foot) from the edge of the disc marking. If the designation
and disc markings coincide, shift the designation narking
longitudinally to elimnate the conflict. The layout plan and
dinmensions for these markings are shown in figure 2.7,

2.8.  Runway Overruns. Chevron markings are used on overruns
to indicate the area is not an operational surface. The apex
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of the initial chevron is located on the runway centerline at
the beginning of the full-strength pavenent. he legs of the
chevrons intersect the centerline at a 45-degree angle. On
runways greater than 45.720 m (150 feet) w de, the overrun
marking may extend laterally beyond the runma¥ threshol d and
edge stripe markings: however, do not extend them beyond the
runway shoul der markings (deceptive surface markings). A
typical layout plan and the dimensions for these markings are
given in figure 2.8
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Figure 2.1. Runway Marking Schemes.



Edge of the
---------- full strength
] pavement
DIMENSION METER FEET
A 6.100 20.0
B 30.500 100.0
C 12.200 40.0
D 8.150 30.0
E 3.660 12.0
F 1.830 6.0
G 1.520 5.0
H 0.460 - 0,920 15-30
] 21,336 700
J - 0.914 3.0
K 45.720-60.960 | 150-200
L 18.288 60.0

Figure 2.2. Threshold, Designation Number, Edge Stripe, and Centerline Layout.
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THRESHOLD
STANDARD DISPLACEMENT
THRESHOLD MARKINGS
MARKINGS

H!

136" (40.8m) ———>!
K

J ” L i
DIMENSION METERS FEET
A 42.672 140.0
B 1.830 6.0
C 3.660 12.0
D 1.220 4.0
E 3.648 10.0
F 6.100 20.0
H 4.876 16.0
J 30.500 100.0
K 32.308 106.0
L 18.288 60.0
M 0.152 0.5
N 0.460 - 0.920 1.5 - 3.0
P - 9.150 30.0
R 0.914 3.0

Figure 2.3. Typical Displaced Threshold Layout on 150 feet wide Runway.
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<-- DISPLACED THRESHOLD MARKINGS

L
R —
— STANDARD THRESHOLD
> > —> > e MARKINGS
]
v——
AN

(@) DISPLACED THRESHOLD MARKINGS WHERE
RUNWAY HOLDING ABANDONED RUNWAY SURFACE IS USED
POSITION FOR TAKE-OFF OF AIRCRAFT

éa) DISPLACED THRESHOLD MARKINGS

A e—
—
TAXIWAY CENTERLINE MARKING Semnamnament STANDARD THRESHOLD

ocap— MARKINGS
——
|
]

(b) DISPLACED THRESHOLD MARKINGS WHERE

.- RUNWAY HOLDING ABANDONED RUNWAY SURFACE IS USED

POSITION AS A TAXIWAY.

41 STANDARD THRESHOLD
' MARKINGS
N

STANDARD OVERRUN MARKINGS
(c) DISPLACED THRESHOLD MARKINGS WHERE

ABANDONED RUNWAY SURFACE IS NOT USED
FOR AIRCRAFT MOVEMENT.

STANDARD THRESHOLD MARKINGS

|

(d) TEMPORARY DISPLACED THRESHOLD
MARKINGS FOR CONSTRUCTION
PURPOSES, ETC.

=

Figure 2.4. Displaced Threshold Area Marking Schemes.
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MILLI- : MILLI- MILLI-
DIMENSION |METERS| FEET | DIMENSION |METERS!| FEET | DIMENSION {METERS| FEET
A 305 10 J 2590 8.5 S 4115 13.5
B 762 2.5 K 2743 8.0 T 4877 16.0
c 1066 35 L 2896 8.5 Y] 5182 17.0
D 1524 5.0 M. 3048 10.0 v 5486 18.0
E. 1981 6.5 N 3505 115 w 5639 18.5
F 2134 7.0 P 3658 12.0 X 6096 20.0
G 2286 7.5 Q 3810 125 Y 9144 |. 30.0
H 2438 8.0 R 39862 13.0 :

Figure 2.5, Runway Designation Numbers and Letters.
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Figure 2.6. Touchdown Zone and Fixed Distance Markings,
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Figure 2.7. Aircraft Arresting System Warning Markings.
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3.  Taxiway and Apron Markings

3.1, Taxiway Centerline Stripe. Mrk the centerline of all
taxi ways, guidelines on runways, and taxilanes on aprons and
pads wth a single 152 nm (6 inch) wde continuous stripe._ Al
directional changes are acconplished with snooth curves. The
radius selected Is at |east one-half the width of taxiway from
edge of the full-strength pavenent. On hammer-heads, aprions,
and pads, the radius for the curve must be greater than the
mninmm turning radius for the assigned mssSion aircraft. The
criteria needed to determne this radius can be found in

Engi neering Technical Letter (ETL) 1110-3-394, Aircraft
Characteristics for Airfield-Heliport Design and Eval uation

27 Sep 91. On runways, the curve is tangent to a line paral | el
to and 914 nm (3 feet) fromthe near side of the runway
centerline marking. Typical taxiway and other nose-wheel

gui delines are shown in figure 3.1.

3.2. Holding Positions. Holding positions are necessary on
all pavements that lead to an acfive runway. They designhate a
boundary intended to protect the runway environment from
incursions and prevent interference with signals transmtted b
el ectronic navigational aids. There are two basic patterns for
marking hold positions. One is used to mark hold positions
used for visual flight rule (VFR) conditions, and the other is
used to mark instrunment (INST) hold positions. Figure 3.1
shows two ways to mark a VFR hold line and the layout for an
instrument hold line. Both are marked from edge-to-edge of the
operational pavenent surface.

3.2.1.  VFR Runway Holding Position. This holding position is
| ocated at |east 30.480 m (100 feet) from the near edge of
runway. This distance is measured perpendicular to the |ong
axis 'of the runway. The hold position may be placed parallel
to the runway centerline on taxiways which enter at an angle to
the runway.

3.2.2. Instrunent holding position. Runways served by
ﬁrec!5|on instrunent navigation aids wll require an instrunment
olding position be marked in addition to the VFR hol di ng
position. It is located further fromthe active runway to
prevent taxiing or holding aircraft frominterfering wth
signals transmtted to inbound aircraft during instrunent
neteorol ogi cal conditions. This hold position is configured
different froma VFR hold position and is augmented with the
letters "INST" on the runway side of the line. = The letters are
to be read when facing the runway. They are nmarked in 1,829 mm
(6 feet) high by 610 mm (2 feet) wde block letters, spaced 305
nm (1 foot) apart. The letters are formed with a 152 mm (6
inch) stroke. The "INST" designator nust be placed
symmetrically between the taxiway centerline and the taxiway
edge or edge nark|n% on the left side of the centerline. For
hol'd Iines over 60.960 m (200 feet) long, mark the "INST"
designator at intervals not exceeding 45.720 m (150 feet). The
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| ocation for the instrunent hold line varies, dePendin% on the
type and capability of the landing aid. Locate themi
accordance with the follow ng paragraphs.

3.2.2.1. Instrunent holding position for a runway served by an
Instrument Landing System (TLS). Ask your airfield manager

and if the height above touchdown waI) s 60.960 n1$200 feet)
or greater, mark the instrument holding position at the edge of
the "glide slope critical area. If the HAT is Iess than 607960
m (200 feet), mark the holding position at the edge of the
touchdown area or the glide slope critical area, whichever is
farther fromthe edge of runway. The glide slope critical area
and touchdown area are shown in figure 3.2. The instrunent
hold line nust be at least 152.400 m (500 feet) from the runway
centerline when the touchdown area criteria applies.

3.2.2.2. Instrunent holding position for a runway served by
Precision Approach Radar (PAR). Establish the instrunent hold
line at the edge of the touchdown area if the PAR serving that
runma¥ has a height above touchdown (HAT) less than 60.960 m
(200 teet). If the HAT is greater than 60.960 m (200 feet), no
instrunent hold position is needed.

3.2.2.3. In all cases,' ensure a VFR hold position is marked
between all instrument hold positions and the active runway.

However, |f either of the follow ng exanples apply, mark a VFR
hold line only:

- If the runway hold line and the instrument hold |ine
happen to fall at the same |ocation, or;

- If the additional taxi time required to nmove fromthe
instrument hold position to the runway is operationally
acceptabl e under visual flight rules.

3.3. Taxiway and Apron Edge Stripes. Wen there is little
contrast between the taxiway and the surrounding area, mark the
edge of the full-strength pavenent with two continuous 152 mm
{6 inch) wde stripes separated by a 152 nn1$6 inch) wde gap
his marking is used to delineate the edge of the taxiway or
apron from other pavenents or surfaces which are not intended
for use by aircraft. It should never be used in areas where
aircraft would be required to cross the designated boundary.
Place this marking no nore than 914 mm (3 feet) inward from:the
edge of the full-sStrength pavenent. No portioh of the marking
shoul d be placed on nonl oad-bearing pavements. Use the
tangents for the taxiway centerliné stripe on curves. In areas
where this is not practical, use the edge of the full-strength
pavenent. Figure 3.1 shows a typical edge |ine layout, the
width of the stripes, and the space between them

3.3.1. Taxilane Edge Stripes. This marking is used to define

the limts of a designated taxi route where the surroundi ng
pavenent is intended for use by aircraft. Myvenent of aircraft
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across the desi%gated boundary is permtted either by direction
of Air Traffic Control, a marshaler, or at the pilot’s _
discretion. This marking consists of two 152 mm (6 inch) wde
broken stripes separated by a 152 mm (six inch) wide gap. The
stripes are 4.572 m (15 feet) long with 7.620 m (25 feet)

gaps. The detail and a typical layout are shown in figure 3.1

3.4, Taxiway Identification. Taxiway identification signs are
described within AFl 32-1044, Visual Air Navigation Facilities
(use AFR 88-14 until it is published). Were 1t is desirable
to furnish additional guidance at intersections, the
information may be provided on the taxiway before the
intersection. ~Runway and taxiway identification nunbers and
|etters are marked in 1.828 n186.feet) by 610 mm (2 feet) block
letters formed with a 152 mm (6 inch) stiroke. Provide an arrow
above the identifier to show direction. Figure 3.3 shows
typical identification numbers and letters.
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INST HOLD LINE

RUNWAY
“HOLD
LINE
396.240 m (1300%) or to the end RN N
the runway, whichever is greater.: \/
J
| GLIDE SLOPE CRITICAL AREA
5 INST HO{;D LINE
< e ——-:\h RUNWAY
l \ HOLD UINE
l
152.400T m \\\\\\\\\\ = i>_ | \
(1500 \
] \
152.400 mA \ \
““‘L"L
© JOUCHDOWN AREA .\ : |
| 975.360 m | 60.960 m
,' ' (32007) | (200)

Figure 3.2. Locating Instrument Hold Line Positions.
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Figure 3.3. Taxiway and Runway ldentifcation.
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4. Helipads

4.1, Helipad Perimeter and ldentification Mirkings. Mrk a
perinmeter boundary with a capital "H' in the center to jdentify
a pad intended for helicopter operations. (If the landing area
is a runway, mark a capital "H' at the mdpoint of the runway,
centered on the pavenent.) The perineter boundary marking
consists of a broken square nmarked at the corners and al ong hhe
edges to delineate the lints of the safe touchdown area. ~The
boundary must be sized to accommpdate the overall length of

| argest” helicopter using the facility. Figure 4.1 provides

di nensions and |ayout details.

4.2. Hospital Helipad Markings. Medical facility helipads are
marked simlarly to standard helipads with the foIIomnnP_ _
exceptions. ~ The perimeter border may be forned of a solid |ine
and bordered in red, and the letter "H' is marked in red and is
superinposed on a white cross. Figure 4.2 shows the dinensions
and colors for this marking schene.
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IDENTIFIER DIMENSIONS

DIMENSION A = .6 OF DIMENSION F (MAXIMUM OF 66 ?EET)

DIMENSION B = .5 OF DIMENSION A

HELIPAD SIZE PATTERN LINE BORDER EDGE | CORNER EDGE
" WIDTH (C) WIDTH (D) LENGTH (E)
METERS 1I3mTO 18 m 214 mm 396 mm 1.524 m
FEET 43 TO 59 3 1.3 5
METERS 18mTO 24m 1.219m 810 mm 2.134m
FEET 60'TO 79 4' 2 7
METERS 24 mTO30m 1.524 m 610 mm 3.048m
FEET 80' TO 98 5 A 2 - 10
METERS 30 m OR LARGER 1.881m 762 mm 3.505m
FEET 989' OR LARGER 6.5 2.5 11.8

Figure 4.1. Helipad Perimeter and Identification Markings.
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TOUCHDOWN PAD BOUNDARY
3.048 m 3.048 m
i (10) (10)
E RED
®5
ol 1.676 m
(] (51-611) |
RED-’ -RED
E
=~ «— RED
e
O
o ~—A457 mm (18)
— v L
W H I T E -152 mm (St’)
152 mm (6")
| 152 mm (6”)-+
457 mm (18)
WHITE
P
457 mm (18)

CROSS AND PAD BOUNDARY MARKINGS ARE WHITE AND MAY BE OUTLINED
WITH A 152 mm (6”) WIDE RED BORDER TO IMPROVE CONTRAST.

PAD BOUNDARY MARKINGS MAY BE EITHER A SOLID OR SEGMENTED LINE.

Figure 4.2. Hospital Helipad Markings.
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5. Other Pavenent Markings.

5.1. Closed Pavement Markings. Pavenents that are_hazardous
to aircraft traffic are marked with capital "X's. Refer to
f|Pure_5.1 for the dinensions and layout details. The

fol'l owi ng paragraphs describe placement of these markings and
alternatives for tenporarily closed areas.

5.1.2. Permanently Cosed Runways. obliterate the designation
numbers on both ends of the runway and mark an "X' in place of
the numbers. An "X' is also placed on the runway centerline at
evenly spaced intervals not exceeding 304.800 m (1,000 feet).
Wiere operational pavements cross a closed runway, place an "X'
on the closed runway adjacent to both edges of the serviceable
Pavenent.and obliterate any runway markings which conflict with
he serviceable pavement. " Figure 5.2 shows typical placenent
of these markings.

5.1.3. Permanently Closed Taxiways. bliterate the centerline
stripe and mark the taxiway with a "X' at every junction with a
serviceable pavenent. Refer to figure 5.1 for the dinensions
and layout details and figure 5.2 for typlcal pl acenent .
Additionally, obliterate all extraneous aX|maY mar ki ngs from
the adjacent serviceable pavements. For exanple, remove or

hi de an¥ line delineating a route froman active runway to a
cl osed taxiway.

5.1.4. Tenporarily Cosed Runways. Wen tenporarily closing a
runway, the "X' may be fabricated of plywood, canvas, painted
pi cket fence sections, preformed marking tape, or ot her
materials. It can be anchored by any suitable means, such as
with nails or sandbags. Another altérnative is use of |ighted
"X's as described in Federal Aviation Admnistration Advisory

Circular 150/5340-1. Place an "X' at both_ends of the runmaY
on top of the runway designation number. For this purpose, the
di mensions of the "X' shown in figure 5.1 may be reduced to

all ow use of standard 1,219 nm by 2,438 mm (4- by- 8 foot)
sheets of plywood.

5.1.5. Tenﬂorarily Closed Taxiways. Use nmaterials described
in paragraph 5.1.3 to construct and fasten markers to the
pavement. Ensure an "X' is placed at all access points to the
closed pavement. In this case, it is not necessary to
obliterate the existing taxiway markings, but it my be
desirable to use lighted barricades to ensure the area is
adequately marked. ~See paragraph 5.2 and figure 5.3.

5.1.6. Cosed Aprons. \Wen an apron is closed on an active
airfield, taxilanes and taxiways leading to the closed area are

marked as closed taxiways. |f the closed apron area adjoins an
active apron, supplenmental markings are needed to indicate
di vision between the two areas.- The separation is marked with

two continuous taxiway edge stripes as described in paragraph
3.3 and shown in figure 3.1. The letter "X' as described

above is marked three feet (914 nun) inward toward the cl osed
apron
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at intervals not exceeding 60.960 m (200 feet) on the closed
apron sides. Figure 5.2 shows the dinensions and typica
| ayout for these markings.

5.2. Barricades. \Were pavenent markings do not provide
adequate definition of closed or hazardous areas, use
refl'ective orange and white colored barricades wth
anber-yellow lights. Al barricades nust be anchored or be of
sufficient mass to retain an established position where they
are placed. Flashing lights nust be at |east five candel as
effective intensity and flash at a rate of from55 to 75
fl ashes per mnute. Continuous burnlgg lights nust have an
?ffectlgeglnten3|ty of 10 candel as. anples are shown in
igure b5.3.

5.2.1. Place barricades at 15.240 m (50 feet) m ninmum
intervals and use dual markers and lights on corners and ends.

5.3.  Shoul der Nbrk[n?s (Deceptive Surfaces). Shoulders and
other areas of airfield pavenents that are not intended for
aircraft traffic but have the appearance of operationa
pavenent nmay need to be narked as deceptive surfaces. Use
deceptive surface markings when the expanse of stabilized area
Is larger than the standard dinension or if experience shows
that edge stripes do not provide adequate definition of the
full-strength pavement.

5.3.1.  Runway shoulders. Mark deceptive surfaces on the edges
of runways with diagonal stripes as shown in figure 5.4. The
stripes are laid out uniformy from each end of runway to the
m dpoint. Begin the nmeasurenent for spacing at the initia
overrun chevron apex. The ends of the stripes align
longitudinally with the ends of the overrun chevrons.

5.3.2. Taxiway and Apron Shoulders. Mark deceptive surfaces
on the edges of taxiways and aprons wth perpendicular stripes
as shown in figure 5.5.° These markings consist of a series of
914 mm (3 feet) wide stripes positioned perpendicular to the
edge markings. = On curves, a stripe is placed at each point of
tangency and intermediate stripes are spaced uniformy up to
15. 240 n1F30 feet) apart. Figure 5.5 shows the dimersions and
spacing of the stripes. Stripes are located so that the inner
edge of the marking is coincident with the edge of the

ful'l -strength pavenent.

5.4,  Vehicular Access Mirking. Mark vehicular access routes
acpordin% to the US Departnent of Transportation's Mnual on
Uniform Traffic Control Devices for Streets and Fighmays. Thi's
manual , stock nunber 5001-0021, is available from the =
Superintendent of Documents, US Governnment Printing Ofice,
Wash DC 20402. Additionally, all vehicular access roads

| eading to runways nust be marked with, a white "stop" bar_ at
the normal positions for VFR or instrunent hold lines. See
paragraph 3.2.
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5.5, Inertial Navigation System.éINS) Checkpoi nt  Marki ngs.

I NS checkpoint markings are provided to allow data input \%.
calibration of the aircraft i1nertial navigation system Ite
contrasting colors are used for the border, nunerals, and
letters on dark-col ored pavenments, and bl ack gon%rastln(]] colors
are used on |ight-colored pavenments. A record of actua

coordi nates should be naintained by base operatloEs fllgEt
data, transient alert, and mmintenance control. Figure-o.6
showe a typical layout scheme. Suggested [ocations are:

Nose wheel parking spots on aprons and ranps.

Engine run up areas adjacent to runway ends.
Harmmer heads.

Taxi way and apron holding position |ines.

NOTE:  Survey support for navigational aid6 (NAVAIDs) and INS
checkpoints should be coordinated with base and MAJ Mappi ng,
Charting, and Geodesy offices, according to AFl 14-205, .

| dentifying Requirements for Gbtaining and Using Cartographic
and CGeodetic Products and Services.

5.6. Gound Receiver Checkpoint Markings. Identify instrument
navi gation checkpoint markings such as VHF Omi Range (VOR) and
Tactical Ar Navigation (TA markings as are shown at
figure 5.7. Were directional "alignment of the aircraft is
required, paint a 152 mm (6-inch) wide line through the center
of the circle which extends outside the circle allgned tog?rd
the transmitter. Ternminate the line with an arrowiead. ack
or white paint may be used to _contrast this marking as
required. Asoensure that a sign is placed as close as

possi bl e, and perpendicular to, an imaginary line formed as an
extension of the arrow_ The sign nust not interfere with
aircraft operations. The sign should be nounted 508 mm to 762
nm (20 to 30 inches) above ground and lettered |arge enough to
be read easily from the checkpoint. It shall display the
facility identification, frequency, both course settings (i.e.,
180./?68?, and distance measuring ‘equi prent (DME) distance, when
avai | abl e.

NOTE:  Survey support for navigational aids (NAVAIDs) and INS
points should be coordinated with base and or MAJCOM Mappi ng,
Charting, and Geodesy offices, according to AFl 14-205, .

| dentifying Requirenents for Obtaining and Using Cartographic
and CGeodetic Products and Services.

5.7. Conpass Calibration Pads. Conpass calibration pad

mar ki ngs vary depending upon the type aircraft serviced.
Aircrart Navigation System and Magnetic Conpass Calibrator
Technical Oders provide specific detail6 for dﬁl %n, | ogati on,
construction, and marking of these |ocations. Ircraft are
serviced which do not require a s,oecific mar Ki n%, gener al
guidelines for Types I, Il and IIl conpass calibrafion pads are
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provided in Federal Aviation Admnistration (FM Advisory
Grcular (AC) 150/5300-13. Bases can obtain a current copy of
these instructions from AFCESA/ DWVP, 139 Barnes Drive, Suite
1, Tyndall AFB FL 32403-53109.

Page 26



Figure 5.1. Closed Pavement Marking Dimensions.
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Figure 5.6 Typical Inertial Navigation System Checkpoint Marking.
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Figure 5.7. Ground Receiver Checkpoint (Directional).
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6. Expedient Airfield Mrkings.

6.1. There are two basic types of expedient airfields--the
shortfield airstrip or assault zone landing area, and the

mni num operating strip (MXS). They are rapidly developed to
support operations due_to an urgent need, but support different
types of operations. The shortfield (or assault.zoneg airstrip
IS devel oped to sugport airlift operations for aircraft such as
the G130 and the G 17, and the s devel oped as a base
recovery after attack effort to allow launch and recovery of
fighter aircraft. The schemes for marking these type aiffields
are described bel ow

6.2. Shortfield or Assault Zone Markings. A shortfield or
assault zone airfield is usually established in a forward
operating location for airlift purposes. The runway or the
entire operating surface nmay be constructed of dirt, sod, .
runmag matting, or pavement. A conbination of ground markings,
portable lights, and edge markers may be used, but should be
configured to define the runway, taxiways, and apron areas as
shown in figure 6.1.

6.2.1. Runway Edge Markers. Obtain or construct fixed or
ortable edge narkers which are unidirectional or

idirectional, as required. FEach observed face nust have a
surface area of at least 372 mif (4 square feeE?. They nust be
constructed in accordance with paragraph 1.2.2.2 and nust not
project nore than 450 nm (18 inches) above ground [evel

6.2.2. For training purposes, mark sinulated shortfield or
assault zone landing areas by painting six transverse stripes
on the pavement. ey should be 914 mm (3 feet) wi de and
extend from edge to edge of the runway. Mk two stripes to
delineate a landing area at |east 1,066.800 m (3,500 feet)
long. Place an additional stripe 30.480 m (100 feet), and
152.400 m (500 feet) inboard from each end of the area.

6.2.3. Consult HQ AMC Regul ation 55-60, Assault Zone
Procedures, for further information

6.3.  Mnimum Qperating Strip (MXS) Mrkings. MXS narkings
consist of threshold and centerline pavenent markings, edge
markers, and aircraft arresting system |ocation and

Di stance-To-Go (DTG narkers. Pavenent markings and narkers
may be used together or independently. Al conponents of the
m ni mum operating strip marking system are shown in figure 6.2.

6.3.1. Pavement Markings. Were pavenent markings are used,
the threshold is marked with an inverted "T" formed with a
15.240 m (50 feet) long transverse stripe centered between the
edges of the MOS at the designated beginning of the threshold.
The centerline joins the transverse stripe at its mdpoint and
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extends 15.240 m (50 feet) toward the center ofthe MOS. .
Stripes may be solid or striated and forma_ marking which is at
| east 762 nm (30 inches), but not nore than 914 nn1§%6 I nches)
wde. Centerline stripes and spaces are 15.240 m (50 feet

long. Note that the last centerline stripe may be up to 30.480
m (100 feet) long on strips which are laid out in even
increments of 30.480 m (100 feet).

6.3.2. Edge and Threshold Markers. The MXS threshold is
identified by placing ten markers adjacent to each other and
perpendicular to the MXS centerline on each side of and in |ine
with the threshold. Individual markers are placed 1.219 to
3.048 m(4 to 10 feet) fromthe %2%§ of the MXS, and opposite
each other on both sides of the , at intervals not exceeding
60.960 m (200 sect). Each marker must have a viewed surface
area of 372 mm (four square feet) m ninum

6.3.3. Distance To Go Markers. Were DIG markers are used for
MOS applications theKhare placed to be read on the r|8ht si de
of the runway only. rrkers are placed a mninmum of 304.800 m
(1,000 feet? %gart to indicate the distance remaining for a
takeoff or landing. |If the MOS is of odd Iength (uneven
mul tiple of 304.800 m (1,000 feet), any distance renainin

which is less than 304.800 m (1,000 feet) should be equal g
divided and added to the distance between the threshold and the
first DTG marker. This means the DTG nmarkers will always be
coi ncident across the runway even though they are only viewed
on the right side. Lateral” placenent will be a m ninum of
7.620 m (25 feet) and a maximum of 15.240 m (50 feet) fromthe
edge of the runway.

6.3.4. Arcraft Arrestin% System Markers. These warning
markers are placed on both sides of the MOS in line with the
DTG narkers _at each active aircraft arresting system cable
crossing. They are positioned to be read on thé right side of
the MOS. If coincident with a DIG marker, they are placed
1.524 m (5 feet) outboard of the DTG marker

6.4. Expedient Taxiway Markings. Were expedient taxiway
markings are required, taxi lines are marked with a single 152
nm (6 1nch) width continuous stripe, Unless there is a lack of
contrast wth the surrounding terrain, the stripe is only
apFI!ed in critical areas such as curves and intersections.

Hol di ng positions on taxiways are nmarked with a transverse
stripe a mninmmof 762 nmm (30 inches), but not more than 914
mm (36 inches) w de.

6.4.1. \Were nmarkers are required along taxiways, place them
as close to the ed?es of taxiways as practicable, and
equidistant lateralTy fromits centerline. [Intervals between
such markers are nottoexceed 67.056 n18220 feet) on stralght
taxiway sections and 36.576. m (120 feet) on curves. Marker
are placed opposite each other on both sides of taxiway,
excluding insides of curves where every other nmarker nay be
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omtted. At holding positions, double markers are provided on
both sides of the taxiway.. Do not |ocate the outer markers

more than 4,572 m (15 feet) laterally fromthe inner row of
markers. Figure 6.1 shows a typical” |ayout schene for these

mar ker s.
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Figure 6.1. Typical Shortfield or Assault Zone Landing Area Markings.
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Figure 6.2. Minimum Operating Strip (MOS) Markings
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